MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.08 CucteMbl aBTOMarn3upoBaHHOTO NPOECKTUPOBAHMS

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

20.04.01 TexHocdepHas 6€301MaCHOCTb

HanpanenHocts (mpoduiib)

20.04.01.04 Tloxxaprast 6e30maCHOCTh B TeXHOCHhEpe

dopma 00yueHus OYHas
['o HaGopa 2022
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

Kann. texs. nayk, Jlonenr, Xarnees [L.E.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto mpenopaBaHusl AUCHUUIUIUHBI sIBIsieTCS (OPMUpPOBAHWE 3HAHUN U
HABBIKOB TI0 CO3/]aHUI0 BUPTYAIbHBIX MOJIETICH TEXHUYECKUX OOBEKTOB U 3[IaHUA U
COOPYKEHUH W TMPOBEACHUIO HHXEHEPHBIX PACUYETOB C HCMHOJb30BAHUEM ITUX
MOJIEJIEH.

B cucreme mnoarotoBKM MAaruCTpoB IO CHELUAIBHOCTH «YUpe3BblYaliHbIC
CUTyallu B TeXHOC(hepe» MUCHUILIUHA OYyJeT CIOCOOCTBOBATh (HOPMHUPOBAHHIO
oOmenpodeccuoHaATbHBIX KOMIIETEHIIUH, MTO3BOJISTFOIIIMX CaMOCTOSITEIILHO
UCIIOJIb30BATh U CTPYKTYPUPOBATH MAaTeMaruyeCKUe€ U €CTECTBEHHO HAay4dHbIE
3HaHUS B 00J1aCTH TeXHOCHEPHOU OE30MacHOCTH

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

dopmupoBaHUe MPEACTaBICHU 00 3Tanax MPOEKTUPOBAHUS.

[lonyueHrne HaBBIKOB CO3JaHMsI T'€OMETPUYECKUX MOJACIECH TEXHUYECKUX
YCTPOUCTB ¥ 0O0BEKTOB KAIUTATHHOTO CTPOUTENHCTBA.

[lonyueHre HaBBIKOB NPOBEACHMS YMCICHHOIO MOJEIUPOBAHUS OMACHBIX
COCTOSIHUM M TPOLECCOB HA IOCTPOCHHBIX TE€OMETPUYECKUX MOJACIAX C
ucrnonb3oBanueM cpeacts CAIIP

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHWst No AUCUMINuHE
OOCTWKEHUS| KOMMETEeHL N

VYK-2: CniocobeH ynpapjsiTb IPOEKTOM Ha BCeX ITANAX ero ;KU3HEHHOr o HUKJIa

VK-2.1: Pa3pabarbiBaet
KOHIICTILIUIO MIPOEKTa B PaMKax
0003HauYeHHON MTPOOIIEMBI,
bopmynupys 1einb, 3a1a4H,
AKTYyaJIbHOCTb, 3HAYNMOCTDH
(Hay4HYy10, IPAKTUYECKYIO,
METOAUYECKYIO U UHYIO B
3aBUCHUMOCTH OT THIIa IPOEKTA),
0XXHJTa€MBIE PE3YIIbTAThl U
BO3MOXHBIE c(hepbl UX
IMPUMCHCHU A

VYK-2.2: Bunut pesynbrar
NeSITeIbHOCTH U TUIAHUPYET
MIOCJIEI0BATELHOCTD 1IaroB JUIs
ero noctmkenus. opmupyer
TUTaH-TPapUK peaTH3aiun
IPOEKTa U IJIaH KOHTPOJIS 32 €ro
BBITTOJIHEHHEM




VYK-2.3: Opranusyert u
KOOPJIMHUPYET paboTy

YYaCTHUKOB ITPOEKTA,
CHOCOOCTBYET
KOHCTPYKTUBHOMY
IIPEOJOIECHUIO BO3HUKAIOIINX
pasHorIacuii 1 KOHQJIMKTOB,
o0ecrieunBaeT paboTy KOMaHIbI
HEOOXOMMBIMHU pecypcamu

VYK-2.4: Ilpencrasnsier
yOJIMYHO pe3yJIbTaThl IPOEKTa
(MM OTIENIBHBIX €r0 3TaNoB) B
¢dopme 0TueTOB, cTareil,
BBICTYIUIEHUI Ha HAy4HO-
NPaKTUYECKUX CEMHUHapax U
KOH(EepEHIHAX

VK-2.5: IIpennaraet
BO3MOYHBIC ITYTH (QITOPUTMBI)
BHEJIPEHUS B IPAKTUKY
pPe3yabTaToB MPOEKTA (MU
OCYILIECTBIISICT €T0 BHEJIPEHUE)

1.4 Oco0eHHOCTH peain3alMu U CHUILTHHBI
S3pIk peann3auuu JUCUUILIMHBL: Pycckuu.

Jucnuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 0,67 (24)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,22 (8)
MIPAKTHYCCKUE 3aHATHS 0,44 (16)
CamocrosiTesqbHas padora 1,33 (48)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3angaTusa
CamMmocTosTeabHas
JICKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero YHCJIE B
anocC anoc 3anocC BUOC

1. OTanbl NPOEKTHBIX padoT

1. Dransl )KU3HEHHOTO LIUKJIA TEXHUYECKOTO U3JIENIHS.
Drarbl )XU3HEHHOTO ITUKJIa CTPOUTENFHOTO 00bEKTa. JTaIlbl
IPOEKTHBIX PAOOT MPU CO31aHUU TEXHUUYECKOTO U3AEIIHSL.
Drarbl MPOEKTHBIX PabOT MPH CO3AaHUU CTPOUTEIBHOTO

o0BeKTa

2. BupryaabHasi Mojie/ib 00bEKTA

1. Cozpanue reomerpudeckoil Moaenu. [Ipusmarnueckue
¢urypsl. Tena Bpamenns. OObEKTHI U3 JINCTOBBIX
Mmarepuanos. CIIJIOIIHBIE TENa

2. Coznanue TpexmepHbix Moaenen. [Ipusmarnueckue
¢urypsl. [loctpoenue Bbipe3oB u npopeseil. [loctpoenue
orBepcTuil. ComnpsixkeHue rpaneil. CMenieHue rpaHen.
[Toctpoenue acok u CKpyriieHui




3. Tena Bpaienus. [ToctpoeHue KOHTypa Tesia BpalleHusl.
ITocTpoenue Tena BpaweHus. Beipe3aHue BpaleHueM.
JloGaBiieHHE PIIEMEHTOB BBITSTHBAHUEM. Y JAICHUC
BBIPE3aHHEM

4. Co3nanvue MpocToro 00bEKTa U3 JINCTOBOTO MarepHaa.
Coznanue o0beKTa U3 JUCTOBOTO MaTepuana Mo 3aJaHHOM
pazBepTke. Co3aHue COTHYTOTO JIMCTOBOTO OOBEKTA.
Coznanue TBEpIOTENFHOTO0 00BEKTa U €ro MpeodpasoBaHue
B JINCTOBOU

5. MHoroTenbHbIe 00BeKTH. MaccuBbl 2eMeHTOB. COOpKH

6. Co3anue TBepAbIX TeJl CO CIIOKHOW KOH(PHUTYpaIHEH.
[Toctpoenue TBepAbIX Te 1O ceueHus M. CriocoObl
CO3JaHHsl TONIOJIHUTENBHBIX IpaHell. [loctpoenue
3JIEMEHTOB 110 CEUEHUsIM: 0e3 HalpapJIstoIel KpUBOii; ¢
HanpaBJISIOLIEH KPUBOM; C OCEBOM JINHUEH; C HEIUIOCKUM
npodriem

7. IlocTpoeHue TBepAbIX Tel 1o TpaeKTopuu. CriocoObl
MOCTPOEHHUS MIPOCTHIX 3JIEMEHTOB 10 TPAEKTOPHH.
[TocTpoeHune 71EMEHTOB 110 TPACKTOPUH C UCIIOJIb30BaHUEM
HAaIpaBJISOLUX KPUBbIX

8. [TocTpoenune puryp ¢ mOMOIIBIO MPOCTPAHCTBEHHBIX
Hanpassitomux. Co3gaHue TPEXMEPHOTO ICKU3A.
[TocTpoeHne 0ObEKTA [0 CEUCHHSAM C TPEXMEPHOM
Harpapmstomieil. [loctpoeHne TpexMepHOro 00BEKTa Mo
TpPaeKTOpUU

9. PazpaboTka cOOpKH U3 TOTOBBIX 00BEKTOB. PazpaboTka
cOOpKHU U GOPMUPOBAHHE HA €€ OCHOBE COCTABIISIONINX
00bekToB. Mcnonp30BaHne MacCHBOB MpH paboTe CoO
coopkamu. @opmMupoBanue crierupuKau cCOOpKU




3. UnxeHepHBbIE pacyeThbl

1. Buae! pacuétnbix cetok. [loctpoeHnue ceTok Ha
reoMeTpuyeckux Mmojeinsax. Kpaesoie ycinoBus

2. Buas! ananusa. [TociaenoBarenbHOCTh pacuera.
[ToaroroBka Moaenu s ananusa. Co3naHue U U3MEHEHHE
pacyeTHOM CETKHU

3. 3amanue KpaeBbIX yciaoBuil. Busyanuzanus u
MHTEPIIPETALHUs PE3YJIbTAaTOB

4. PacuéTbl KOHCTPYKLMH HA IPOYHOCTH U KECTKOCTD.
MozenupoBaHue poLEeccoB TEIIOMaccoOOMeHa U
TUAPOTa30AMHAMUKHI

5. Pacuer Ha MPOYHOCTH U KECTKOCTh PAMHBIX
KOHCTPYKIHUH

6. PacueT HanpspKkeHUI HarpyKEHHOU Kelle300eTOHHOM
TUTUTHI

7. Pacuét ropeHus pe3epByapa, HaloJHEHHOTO
M0>KAPOONACHON KUIKOCTHIO

8. Co3nianue TpexMepHOM MOJIEIH U MPOBEIACHUE
WH>XEHEPHOTO pacyéra

48

Bcero

16

48




10.

11.

12.

13.

14.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Hopenkos . I1., ®enopos U. b. OcHOBBI aBBTOMaTU3UPOBAHHOTO
npoekTupoBanus: yueO. 1y By3oB(Mocksa: 3n-so MITY um. H. 3.
baymana).

Janmio A. K. ABTOMarn3supoBaHHOE IPOEKTUPOBAHUE TEXHOIOTHYECKUX
MaIlliH ¥ 000pyAOBaHUS: KOHCIIEKT JIEKIIUH [JI7I1 MarCTPAaHTOB Harp.
151000.68 «TexHonoruueckue MaInHbl 1 000pynoBanue» |(KpacHospek:
CoYy).

JIn K., BaxutoB A., Conasimkos J[. OcaoBel CAIIP (CAD/CAM/CAE):
HayuyHoe uznanue(Cankr-IlerepOypr: [Tutep).

Ansamockuit A. A., Cobaukun A.A. SolidWorks 2007/2008. KommbrorepHoe
MOJICTTUPOBaHNE B HHXKeHEpHOM npakTuke: [Ipaktnueckoe nmocoome(CaHKT-
[TetepOypr: U3narensctBo "bXB-IletepOypr").

Hynapesa H. 1O., 3araiiko C.A. SolidWorks. Odopmiienne npoekTHoi
nokymentauuu: [lpakrnyeckoe pykoBoactBo(Cankr-IletepOypr:
N3narensctBo "BXB-IleTepoypr").

Hynapesa H. 0., 3araiiko C.A. SolidWorks 2009 na npumepax:
[TpakTuyeckoe pykoBoacTBo(CankT-IleTepOypr: M3narensctBo "BXB-
[TeTepOypr").

3unoBweB [l. B. OcnoBbl MogenupoBanus B SolidWorks(Mocksa: JIMK
ITpecc).

AnsamoBckuii A.A. SolidWorks Simulation. mxeHepHbIii aHamu3 s
npodeccuoHanoB: 3a1aun, METO/IbI, PEKOMEHAAIUU: yueOHOe mocodue
(Mocksa: JIMK-mpecc).

Ky3bmuk I1. K., ManuueB B. b., Hopenkos U. I[1. CAITP Cuctemsl
ABTOMAaTU3UPOBAHHOTO MpoekTupoBanus: Kuura 5: B 9 kaurax : yuebnoe
nocoOue sl TEXHUYECKHUX BY30B : IONYIIEHO MUHHUCTEPCTBOM BBICLIETO U
cpeanero cnernuanbHoro oopazopanus CCC?(MuHck: Brinmiimas mkosa).
Hopenkos . I1., ManuueB B. b. OcHoBbl Teopuu u npoextuposanust CAII:
y4eOHUK JIJIsl BTY30B 110 criell. "BbraucnuTenbHble MallluHbI, KOMILJIEKCHI,
cucreMbl U ceTu"(MockBa: Briciias mkosa).

Hopenkos U. I1., Ky3emuk I1. K. UHpopmannonHas noanepxka HayKOeMKHX
uznenuii. CALS-texnomorun(Mocksa: M3n-sBo MI'TY um. H. O. baymana).
Jlesnuxuii A. A. "lIpoektupoBanne MukpocucteMm. IIporpammuslie cpencrsa
ob6ecnieuenuss CAIIl: yue0. [Tocobue"(Mockpa: COY (Cubupckmii
denepanbHbI Y HUBEPCUTET)).

Janunos A. K. ABToMaru3npoBaHHOE TPOESKTUPOBAHUE TEXHOJIOTHUYECKUX
MaIliH U 000pyA0BaHUs: yueO.-MeTO/1. TOCOOUE /ISl CAMOCTOSIT. pabOTHI [ 11715t
maructpantoB Hamp. 151000.68 «TexHonornueckue MaliuHbl U
obopynoBanue» |(Kpacnospck: COY).

['onosuna JI. H. UmxenepHast u kommnbroTepHas rpadpuka CAD-cpen.
Solidworks: yue6.-meTon. mocobue [mist ctynento Hanp. 150100.62
«MarepuanioBeieHUE U TEXHOJOTHUS Marepuaion», 150700.62
«MammnHocTpoeHuey, 151000.62 «TexHomornueckue MaliuHel U
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obopynoBanuey, 151600.62 «IIpuknannas mexanuka», 151900.62
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOe 00ecredyeHne MalTMHOCTPOUTEIbHBIX
npou3BoJcTB», 190600.62 «Okcmmyarauus TpaHCIOPTHO-TEXHOJIOTUYECKUX
MaIlH 1 KoMIiekcoBy, 230100.62 «udopmarrka v BEIYUCTUTETbHAS
texuuka» |(Kpacnospck: COY).

15.  JanunoB A. K., IlerpoBckuii 3. A., Uenuine /. M., [Tanuenko A. E.
ABTOMaTU3MPOBAHHOE TPOESKTUPOBAHNE TEXHOJIOTHUECKUX MAIIUH U
obopynoBanusi: yaeOHo-mMeroanueckoe nocooue(Kpacunospck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, 2 TAK:Ke CBOOOIHO
DacnpocTNaHsieMoe MDOrNaAMMHOe o0ecreyeHue):

1. SolidWorks Bepcuu 2017 u Bbiie

4.3 NnTepHeT-pecypchl, BKIAKYAA NMpodeccHoHATbHbIE 0a3bl JAHHBIX
U uHGOpPMallUOHHBbIE CIIPABOYHbIE CUCTEMbI:

1. Hcnonp3yroTcst cripaBOYHBIE CUCTEMBI OOIIETO AOCTYIIA, YKa3aHHBIE B TyHKTE
7 Ilepedenp pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON CETH
«HTEpHETY, HEOOXOIUMBIX JI1 OCBOEHHUS TUCIUILIUHBI (MOTYJIsS)

S ®oHI OLEHOYHBIX CPEICTB

OI_IGHOLIHI)IC CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajbHO-TeXHHMYeCKasi 0a3a, He0OX0AMMAA VISl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

Jnst mpoBeieHus JICKIIMOHHBIX U MPAKTUYECKUX 3aHSITHI TpeOyeTcs ay IMTOpHs,
000py1I0BaHHAsI IEPCOHATBHBIM KOMIBIOTEPOM C TTOAKIIOUECHHBIM MTPOSKIIMOHHBIM
YCTPOMCTBOM, ITPOCKIIMOHHBIM 3KPAHOM, KIIACCHOW JOCKOM. [IepcoHanbHbIN
KOMIIBIOTEP JAOJIKEH UMETh JIOCTYH B KOpHopaTuBHyIo ceTb COY u BCeMUPHYIO
ceTh Internet.

AynuTtopusi, IpelHa3HaYeHHas JIJIs1 IPOBEACHUS TPAKTUUECKUX 3aHATUN IOMUMO
BBIIICYKa3aHHBIX TPEOOBAHMH, JOKHA OBITH OCHAIIEHA IEPCOHATbHBIMH
KOMITBIOTEpaMH JIJIs1 BBIMIOJTHEHMSI CTYAEHTaMU IPAKTUYECKUX pabOT B KOJIMYECTBE,
HE MEHEE KOJIMYECTBA CTYICHTOB B yUeOHOM rpymre
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